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" SUMMARY

Investigations were made on two proposed designs. On the
basis of the studies, the preliminary design, Figure 3A, was recommended
for imstallation. However, either design would perform adequately under
the operating conditions at which they were teeted.

IRTRODUCTIOR

In connection with a proposal to instell a water-measuring
device on Lateral 2k.2 of the Madera Canal, the Hydraulic Laboratory
performed a model investigation to evaluate the proposed design. The
proposed installation included a transition section and a standard
10-foot Parshall flume to be installed at Station 0+53.0 of Dry Creek
Turnout, Figures 1 and 3A. ‘ !

¢ : R
The model investigation was made to determine whether the ‘
transition section would provide uniform flow distribution and a smooth
water surface in the Parshall flume. ‘

The model, shown in Figure 2, was constructed to & scale
ratio of 1:10 and included the turnout entrance at the canal, the
parallel, gate-controlled rectangular conduits, the transition section,
and the Parsha.ll flume. Since this was not a submerged Parshall flume, 0
only a short section of the channel downstream from the flume was o
included in the model. ot

THE INVESTIGATION

The adequacy of the design was determined by the appearance
and distribution of the flow in the transition approach to the measuring
Tlume and by the magnitude and frequency of the surface waves in the




flume. The former was determined by photographs and by visual
observation of dye streams injected into the flow. The magnitude and
frequency of the waves were determined by an electronic wave recorder
placed at the location of the staff gage, Figure 3. :

Preliminary tests showed that the severegt operating conditions
occurred with the maximm water surface elevation in Madera Canal and
maximum discaarge, 230 cubic feet per second, into Dry Creek Turnout.

A more severe condition occurs with greatly unbalanced flow through the
conduits, but since other model investigations¥ hed shown that the
resulting poor flow distribution was impossible to correct without an
elaborate and expensive structure, it was decided that operating
instructions should specify uniform operation of the ‘gates.

Figure 4 shows the appearance of the flow in the preliminary
design. The flow was very smooth and well di stributed in the approaép
transition; a few eddies were noticeable, but 1t was thought that their
magnitude and severity was such that they should not have mmuch effect
on a current meter measurement, Dye injected upstream from the
transition showed that the flow was uniformly distributed across the
section by the time it entered the measuring flume. The wave action in
the flume was practically negligible, electronic meaeurements showed
that the average weter surface fluctuation in the prototype would be
approximately 1/2 inch anil would occur about twice a second while the
maximum fluctuation, approximately 1-1/4 inches, would occur about once
in 10 geconds. Figure 5 shows the water surface fluctuations as
measured. The curves are direct tracings from the oscilloscope records
with the ordinates and abscissas converted to prototype dimensions.

The one disturbing feature in the flow appearance was the
presence of a small ripple on the water surface in the flume. The
ripple was about 0.10 foot high and was caused by the abrupt change in
direction of the side wells at the upstream end of the Parshall flume,
Figure 3A. It was felt that since the ripple was near the side wall,
it might be reflected in an erroneous reading et the water surface
elevation gage. Although the flume will probably be rated to provide
a true depth-discharge relation, the designers felt that an attempt
should be made to eliminate the ripple.

The design was modified by making the tramnsition side walls
parallel for 8 feet upstream from the flume, Figure 3B. This increased
the angle of divergence of each side wall from 5° 10' to 6° 36'. The
other dimensions of the transition and flume were not altered.

*Hydraulic Laboratory Report No. Hyd-322, "Hydraulic Model
Studies of Turnout Structure--East Low Canel.--Columbia Besin Project,
Washington"




‘Figure 6 shows ths flov appearance in the modified structure.
The slight {ncrease in the wall divergence was sufficient to cauge
the flov to become unstable and to increase the magnitude of the :
surface fluctustions. The average fluctuation was approximately 1 inch,
vith a frequsncy of sbout onge every 2 0.3 leconds, FPigure 5B,  Dye
streams in the water showed that the approach flov in the transition vas
not es uniform as had been found ia the preliminary design.

The modified transition lessened the smell ripple, dbut since
the approach flov and wvatsr surface fluctustion were not as satisfactory
as had been found in the preliminary design, the prelimimry design was
recosmsnded for installation.

Another test was performed to determine the pemiuible
difference in opening of the two gates before unsatisfactory flow
conditions occurred in the transition and messuring flume. At normal
canal water surface, the Dry Creek Turnout gates can- be operated with
a difference in opening up to approximately 1 foot before the flow in
the flume will become unstable. Thus, any reasonable attempt to adjust
the gates for uniform opening should result in satisfactory performance.




2
W5 3
g (3 & T S B
: 35 : | :
; .‘-3§E~;~, S; o T RN s e e o
8 $8.% P M ';; i .
- el T *! . ' i p. i
g EE%GS'&’ S § §i 8 | e ' 1&5-2 ‘sLongit bors
3 e o Y o % 8 | ; " spaced as shown
vy - ” ; .. ‘ g o o RO < ! H
] : :Original ground surface 5 g & i S Extend cuf-off | i
; & ; : g & g as directed sl
H 2. - U i @ < R
\u T 1 ‘ ‘5 0:0/0 H 1 slsg % 54 L J
‘ “ : z "¢ @ /2" Both in} k2w Bpy 0 1o
R 5 P ,Be"d, 39 bars fffomﬁ, zcenfer of bumﬁs’» “feer SECTION M-M
: ‘; = pHig Hrqh water mark, Mar. 19381, 3220 ransriion inio cur-o o
: T e SECTION L-L
‘ R = ‘
PROFILE si00_p | bt 1o 5 | :
- 3 ‘ e :
CALE : 6% r""ﬂ"ﬁ"—"
o ol g . 1 ‘ (6" Normal
O S G S 4 L. ‘ i Varies -~ =V 50°Min o y:\
SCALE oF FEET L % » ‘ ‘ H H ‘;ﬁé‘. g
- e ho x
1 o, m £ el
Undisturbed natural et ‘
foundation or thor - vl ~§e09°
8 outhy compacfed 2R
I ; backfill - B
@0, e~ i I .° 2w
_A43#* Dia. holes for & 'é’g ‘ v i Kem - o i 9 ’ 7 eesr
gate sfem guord. 8 U ShesseeVortical curvessieseee s - % S S o 3 ot 6*Normal:
pe . Es 32 IR ) X A : : H E .,
M= o e L & o o = a— = o 1 SECTION®J-u
—— ) i . ¢ g 5 ) : ?a i‘q‘n D""? : D‘i i : :
) 1 P HE 1 : ] E :fi' Elostic O] o ! — i !
® ; 3y . i LW iller o & s Sta-2419.50-.1{ i
i \ S ' e o . KR
R . LAl o Le_t & : K . =H-el1 5. Tls o L. . '}5_9 2¢. AFOMin=ig<- -~ 1407 -nene > --Varies ---» =8 Norma/
T T T & > g 1 i T8 e g s 1 I s SEEPPUE & S RS 5
L g o o s it Hg i = § o - e
} 1 i ] H H ) [ o o i Al Gl v iprotection 't S e
------------- Sttt = - ; - S o 1] iosdirected” il i o
:IO'An[jvor bolts. © v L © ‘o ST A 1 = N i i >4 @ 1
L “3"Elostic ﬁ/ler ‘ i 7 = ¥ X S H : 3'¢ @18 i
M= gl 0 L L ? o 4 | Gravel pocket ”
¥ = i . Gravel pocket }
o | et > S {|of o= drected, |
, PLAN AT TRAJECTORY _ Butiresses may be = ' ; o — 2
PLAN OF CULVERT ‘ L omn‘fer{ if b'a_ckfgrmi’,.' ' K D = . Sidewalis same
. . ‘ - are nor required --- ! “Varies thickness ot base
P *5@12 b . g PLAN OF STILLING POOL 3 %0t gs adjocent
e ‘6 05" SCALE oF FEET : . normal floor“slab

1

El 348 00-,

y

S i
&N\"\‘%

N
S gl e
i'w -7 rid g g

rye”

LONGITUDINAL SECTION OF CULVERT

52 @iz, -
;5134450-

- 3'0@12° Berd
mfo bell.
: . *8
6" Fillef o~ P 4o EI 350.60

L

Srelepy

“Paint surface of

Joint with hot
tar or asphalt

Er338.42

Paint surface of -
Joint with hot .~

tor or gsphalt -

LONGITUDINAL SECTION AT TRAJECTORY

e e B wreeemnin e

g

?.,., O

3.,..,.._,,!@5~..v..5.',,..,...._.._,.~,. -
seeeeeemeeeeeeeEnd glfernate bors af half wall height--

LONGITUDINAL SECTION OF STILLING POOL

SECTION KK

- EL 320.00
¥ e
; b i H A
i ‘ { ! i 2y NOTES
Ji | j i 5[ 34.004.01 ® See sheet | for general notes and
5 P4 Y Ve 3T A estimoted quanhhes :
fefg = .-2'Weep holes @50 < S o W TT*"
: bock i 1 15°6@9n. ey
'ﬁ”t' £ 30000 i 2$ 'Profection
HpS -’ - ¥ g¢ irected

TED STA
DEPANTMENT or THE INFERIOR
REAY OF RECLAMATIO

CENTRAL VALLEY. PﬂOJECf-CALIFOﬁNIA
FRIANT DIVISION -

MADERA CANAL-STA. 1502+10.26
DRY CREEK SIPHON, CHECK,AND TURNOUT
TURNOUT

REV.12-10-43 | 12-21-43 llo-?ovu

lewecneo bl #4248 arppovED - .MK-

TRACED .. S B e, RECOMMENDED :=T0Kes,




FIGURE 2
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FIGURE 4

General view of flow
in transition section and
Parshall Flume,

Close-up view of flow
in transition section,

Close-up view of flow
in Parshall Flume,

MADERA CANAL - DRY CREEK TURNOUT
WATER MEASURING DEVICE
1:10 Scale Model Studies
Preliminary Design (Recommended)
Flow at 230 cfs.
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FIGURE 6

General view of flow
in transition section and
Parshall Flume,

Close-up view of flow
in transition section,

Close-up view of flow
in Parshall Flume,

MADERA CANAL - DRY CREEK TURNOUT
WATER MEASURING DEVICE
1:10 Scale Model Studies :
Modified Design :
Flow at 230 cfs,



